Role of calcium and cyclic adenosine 3':5' monophosphate in regulating smooth muscle contraction. Mechanisms of excitation-contraction coupling in smooth muscle.
Caclium initiates smooth muscle contraction by activating an enzyme, myosin light chain kinase. This enzyme catalyzes the transfer of phosphate from adenosine triphosphate to the 20,000 dalton light chain of myosin. In its phosphorylated form myosin interacts with actin to produce muscle contraction. The mechanism by which calcium activates myosin kinase requires (1) the binding of calcium to a 16,500 dalton calcium-binding protein (calmodulin), and (2) the binding of calmodulin-calcium to a 125,000 dalton catalytic subunit. This two protein complex is the active form of myosin light chain kinase. Smooth muscle relaxation is mediated by cyclic adenosine 3':5' monophosphate (cyclic AMP). One nechanism by which the latter may exert a direct effect on actin-myosin interaction is through the activation of a cyclic AMP-dependent protein kinase that can phosphorylate the 125,000 dalton component of myosin light chain kinase. Phosphorylation of myosin light chain kinase decreases the activity of the enzyme, thus favoring the unphosphorylated form of myosin, which cannot interact with actin to produce smooth muscle contraction.